MITSUBISHI ICs (TV)

M51366SP

PLL-SPLIT VIF/SIF

DESCRIPTION

The M51366SP is a semiconductor integrated circuit
consisting of IF signal processor suitable for color TV sets
and VCRs with AV.

The circuit includes VIF amplifier, Video detector, VCO, APC
detector, AFT, video equalizer, IF/RF AGC, SIF detector,
SIF limiter and FM detector functions.

FEATURES

® A full synchronous detector circuit using PLL as video
detector provides excellent DG, DP, 920 kHz beat and
cross color characteristics.

® The PLL-SPLIT method in which video IF and audio IF
signal processings are separated and VCO output is used
to obtain intercarrier provides good sound sensitivity and
reduces buzz. In consumer sets, intercarrier is also
available from the video detector output.

@ Built-in video equalizer is suitable for VCRs and color
TV sets equipped with video output terminals.

@ The guadrature detector circuit for FM detector has good
linearity, and it is possible to eliminate necessity of
adjustment.
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APPLICATIONS
TV sets, VCR tuners

RECOMMENDED OPERATING CONDITIONS
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- PLL-SPLIT VIF/SIF

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Ratings Unit

Vce Supply voltage 14 \'
Pd Power dissipation 1250 mw
Topr Operating temperature - 20~75 C
Tstg Storage temperature - 40~125 C
Surge Electrostatic discharge + 200 \'"

ELECTRICAL CHARACTERISTICS (Ta=25°C, VCC =9V, unless otherwise noted)

VIF SECTION '
S " o 2| Test Test conditi;)ns Limits y

ymbol arameter 821 | Input signal External pomer suplv(| % Switches should . nit
PO ETSIFT| Vi [ V7 [ Vao|  usually be set to 1] Min | Tye. | Max.

Icc (viiy | Circuit current (VIF) 1AV - | - 3] -] - |SWit=25w2=3 33 45 57 mA
Vas Yideo detector output OC voltage ! 1[TPOy -~ | — 3| 0| - [SW2=3SW3=2 34 | 375 4.1 \'
V3 Video detector output Cvaitage 2 | 1 [TP2| — | — | 3 | 0 | — |SW2=3,SW3=2 4.3 47 5.1 \';
Vo dett Video detector output 1[1|TPO|SGI| - | 3 | - | - |sw2=3 115 { 145 | 1.75 | Ve-p
Vo detz | Video detector output 2/ 1{TP2|SG1| — { 3 | - | — |SW2=3 1.75 22 | 265 | Ve-p
P/N Video S/N 1|TP1I0|SG2] — | 3 | — | — |SW2=3SW6=2 (oe n| 50 58 dB
Bw Video frequency characteristics | 1 [TPOISG3| — [ 3 | — [ — [SW2=3 (Note 2)| 5.0 6.5 MHz
Vin (min) | Input sensitivity 1|TPY|SG4} — | 3 | - | — {Sw2=3 (Note 3) 46 51 | dBu
Vin (max) | Maximum allowable input]1|TPOISGE| — | 3 | - | - 1SwW2=3 (Note 4)| 107 110 dB u
GR AGC control range 1V~ =-]=-1-1-1- (Note 5) 58 64 dB
Vi IF AGC maximum voltage|1|TP3| — | — | 3| - | - |SW2=3 6.5 86 \'

| Vi (sodBu)| IF AGC voltage(80dBu) |1|TP3{SG6| -~ | 3 | - | - |sw2=3 4.1 4.7 5.3 \
ViL IF AGC minimum voltage TP3|SG7| - | 3 | - | - |[Sw2=3 3.4 3.9 4.4 \
Vo si-1 itﬁpgft'(f(')%"é‘gi) 1|TP4|sG2(sG8| 3 | - | - |sw2=3 104 | 108 | 114 | dBp
Vo si-2 ft’ngf"(géig”iz) 1|TP4sG2|sGel 3 | - | - [sw2=3 90 | 9| 101 | dBu
Vis AFT output voltage 117TP5] = | - 1 3| 0| - |SW2=3 32 4.3 5.4 \'
n AFT detector sensitivity | 1{TP5[S610| ~ | 3 | -~ | — |{SW2=3 (Note 6)] 48 70 92 |mV/kHz
VieH AFT maximum voltage | 1|TP5|S610| — | 3 | — | - ISw2=3 (Note 7) 8 8.7 \'
VieL AFT minimum voltage [1|{TP5{S610| — | 3 | — | - [SW2=3 (Note 8) 0.38 1.0 \'/
ViH RF AGC maximum voitage |1 |TP11SG2| - | 2 | -~ | — [sw2=3 6.9 78 \
Vio RF AGC minimum voltage | 1|TP1{SG2] ~ | 4 | - | — [Sw2=3 0 1.0 \2
CL-U1 Capture range (U) TITPOISG1 — | 3 | — { — |Sw2=3 (Note 9)] 0.5 1.0 MHz
Ct-L1 Capture range (L) 1(TPOIS61] - | 3| - | - |SW2=3 (Note "“0) 1.2 1.7 MHz
CL-T Capture range (T) 1 il i I i e (Note 1) 2.0 2.7 MHz
CL-U2 | Capture range () 1]{TPOISGI | ~ | 3 | = | — |SW2=3,SW5 =2 (Note 9| 0.45 1.0 | 1.60 | MHz
CL-L2 | Capture range (L) 1{TPS|SGIT] = | 3 | — | — |SW2 =3,SW5=2 tte 10| 0.95 15 | 205 | MHz

Lock detector SW2 = 3,SW34,5=2
VaorH threshold voltage TITPB| = | =] 3 | 5 farimg (Note 12) 36 40 44V
Minimum voltage ~|SW2=3SW34,56=2

VoL at pin® 1{TP8) — [ - | 3 B |farisbig (Note 13) 0.15 05 \
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PLL-SPLIT VIF/SIF

" VIF SECTION (cont.)

| Test Test conditions Limits
Symbol Parameter 83 7 | Input signat [Extemal pover el % Switches should . Unit
o int GETSIFTT Ve T vr [Vao|  usually be set to 1| M | Tye: | Max.
EQ frequency TP9 _ o - N
FC1 characteristics 1 .1 TP2 SG12 3 Sw2=3 (Note 14) | 2.0 35 5.0 dB
EQ frequency TP9 _ | _
FC2 characteristics 2 1 P2 SG13 3 Sw2=3 (Note 14) | 4.2 5.7 7.2 dB
- EQ frequency TP9 _ I _ ‘
FC3 characteristios 3 1 P2 SG14 3 Sw2=3 (Note 14)| 95 120 | 145 dB
M Intermodulation 1|7Polsis| - | 3 fuiwd - [SWETISWI=Z | g5 | g5 a8
(Note 15)
DG DG 1|TPO|SGI6| ~ | 3 | — | — [SwW2=3 (Note 16) 2 5 %
DP DP 1|TPO|S616] — | 3| - | — |SwW2=3 (Note 16) 2 5 | deg.
Black spot inverter _ vimd — | SW2=35W3=2 '
VBTH threshold level 1|TP2|SG1 3 Jarieni (Note 17) 1.0 1.4 1.8 \
Vee, | Black soot inverter | lppolani| _ | g heied - [SW2T3SW3=2 4} aq | 40l 47 v
clamp level (Note 17)
Vsyne Sync tip level at pin ® [1{TP2|SG2} - | 3 | - | — |[SW2=3 1.8 2.2 2.6 Y
Rin (v) VIF input resistance 2 s0Buy — | 3| - | — : 0.95 kQ
Cin (v VIF input capacitance |2 goBuj — | 3| - | - 5 pF
Rin (s1) | SIF1 input resistance |2 — looasu} 3 | - | - 2.1 kQ
Cin (s1) | SIF1 intput capacitance | 2 — lsoaBu| 3 | = | - 2.5 pF
SIF SECTION
x| Test Test conditions . Limits
Symbol Parameter §g oint Input signal [Extemal power suptv| % Switches should Mi T M Unit
po! SIF2 Vi | V7 | V20 usually be set to 1 n. P ax.
Icc (siF) | Circuit current (SIF) 1| A2 - O -] - |SWI=3Sw2=2 5.0 7.2 9.4 | mA
Vig AF output DC voltage {1 [TPB - O -] - |Swi=3 4.1 4.7 5.3 \
Voarmax | Maximum AF output |1|TP6| SG17 0| -1 - |SW1=3 530 680 830 |[mVrms
THDAr AF output distortion |1|TPB; SG21 0| -| - |SW1=3 0.4 1.2 %
Vin (lim)| Input limiting sensitivity | 1 |TP6| SG18 0] -] - 1{SW1=3 (Note 18) 38 46 | dB u
AMR AMR 1|TP6{ SG619 Ol -] - |SWI1=3 (Note 19) 50 60 dB
S/N AF S/N 1|TP6| S620 O]l -1-{SW1=3 (Note 20) 60 75 dB
Amrrsuslsm
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) PLL-SPLIT VIF/SIF

ELECTRICAL CHARACTERISTICS TEST METHOD

" Notel. Video S/N “P/N”

a.lnput SG6 in VIF IN.

b.The noise appearing at pin @ is determined by measur-
ing the r.m.s. voitage at TP10 through low pass filter
(-3dB at 5MHz).

Vodet 1 (Vpp) x 0.7
¢.PIN = 20 log { noise( (Vrr)'ns) }
where Vodet 1 denotes video detection output 1.
Note2. Video frequency characteristics “Bw”
a.Set SG3 as follows: '
fi = 45.75MHz Vi = 90dBp

} mixed signal
f2 = 45.75MHz Vi = 70dBu

b.Measure element of 1MHz at TP9 at this time and
it is defined as Vi.
c. Decrease the frequency until element (fi-f2) becomes
3dB smaller than Vi and then, read the frequency.
d.Bw = 45.75 - f2 (MHz)
Note3. Input sensitivity “Vin (min)”
a.lnput SG4 in VIF IN.
b.Decrease the SG4 level and the tevel at which detector
output at pin @ reaches 3dB smaller than Vodet 1
is defined as input sensitivity.
Note4. Maximum allowable input “Vin max)”
a.Set SG5 to 90dBu and input it in VIF IN.
b.Detector output at pin @ at this time is defined as
Va,
c.Increase the SG5 and the voltage at which detector
output reaches 3dB smaller than V2 is defined as
maximum allowable input.
Note5. AGC control range “GR”
a.AGC control range is defined as follows:
GR = Maximum allowable input - Input sensitivity
Note6. AFT detector sensitivity “n”
a.Input SG10 in VIF IN.
b.Measure difference of frequency between 3.0V and
6.0V of DC voltage at TP5 and it is defined as Af.
C.AFT detector sensitivity u is defined as follows:

= 3000mV_ {mV/kHz)

Af (kHz2)
Vie
(5172 S
VieH
A N . 4o
TVISL
fo : f (MHz) .

45.75MHz

Note7. AFT maximum voltage “Vien”
a. Maximum DC voltage in the above figure is defined
as VieH. ‘
Note8. AFT minimum voltage “Vie.”
a.Minimum DC voltage in the above figure is defined
as VieL.
NoteS. Capture range (U) “CL-U-1,” “CL~U-2"
a.Input SG11 in VIF IN and increase the frequency till
VCO lock is released.
b.Decrease the frequency of SG11 and the frequency
at which VCO locks again is defined as fv (MHz). -
c. Capture range (U) is defined as fv - 45.75 (MHz).
Note10. Capture range (L) “CL-L-1,” “CL-L-2"
a.lnput SG11 in VIF IN and decrease the frequency until
VCO lock is releasad.
b.Increase the frequency of SG11 and the frequency at
which VCO locks again is defined as f. (MHz).
c.Capture range (L) is defined as 45.75 - f. (MHz).
Note11.Capture range (T) “CT-T”
a."CL-T" is defined as “CL-U-1" + "CL-L-1" (MHz).
Note12.Lock detector threshold voltage “Vaotv”
a.Set the voltage at V2o to 3V and observe TPS.
b.Increase the voltage at V2o and the point at which TP8
voltage changes drastically is defined as Vzot+ (threshold
V).

TP8
VOLTAGE

VaoL

i I vao
V20TH

Note13. Minimum voltage at pin @ “Vao”
a.Minimum voltage in Notel12 is defined as VasL.
Note14.EQ frequency characteristics “FC1”, “FC2”,
“FC3”
a.fnput SG12, SG13 or SG14 in VIF IN.
b.Measure the level of element (fi—f2) at TP9 and it is
defined as Vea w {d3p).
¢. Measure the level of element {fi~f2) at TP2 and it is
defined as Vea ourt (dBy).
d.EQ frequency characteristics is defined as follows:
FC1~3 = Vea out - Vea In {dB)
Note15. Intermodulation “IM”
a.Input SG15 in VIF IN.
b.Observe TPS with oscilloscope, and adjust the voltage
of Ve so that the minimum level of detector output
waveform will come to 2V.

MITSUBISHI

2 - 198

ELECTRIC



MITSUBISHI ICs (TV)

M51366SP

PLL-SPLIT VIF/SIF

¢.Observe TP9 with spectrum analyzer, and the ratio of
the 920kHz level to the 3.58MHz level is defined as
intermodulation.

2V

Note16.DG, DP “DG, DP”

a. Modulated waves of SG16 is generated by 87.5% video
modulation of the 10-step waves as shown in the figure
below.

b.Measure DG and DP at TP9 with vectorscope.

705
AT

100 %

7

/]
K

l I SUB-CARRIER 3.58MHz 40%

Note17. Black spot inverter threshold level and clamp
level “VBs 14, VB cL”
a.lnput SG1 in VIF IN.
b.By varying Vs, output the waveform as shown in the
figure below to TP2 and measure each DC voltage.

TEST POINT

Note18.Input limiting sensitivity “Vin (im)”
a.Set SG18 to 80dBu and input it in SIF2 IN.
b.Decrease the output level of SG18 until detector output
at TP6 becomes 3dB smaller than Vo AF Mmax.
The level of SG18 at this time is defined as input limiting
sensitivity.
Note19.AMR “AMR”
a.lnput SG19 in SIF2 IN.
b.Measure the output voltage at TP6 and it is defined
as Vam.
¢.AMR is defined as follows:

Vo AF max {(mVrms)
Vam (mVrms)

AMR = 20 tog { } @8

Note20.AF S/N “S/N”
a.Input SG20 in SIF2 IN.
b.Measure the output voltage at TP6 and it is defined
as Wn.
c.AF S/N is defined as follows:

Vo ar max (mVrms)
VN (mVrms)

SIN = 20 log [ } @8

%k o Amplitude level of all AM modulated waves is the
peak level of modulated waves.
¢ The following is used for the mixer:

$25

—AM—o
25 25

i; 25

* With Vco coil, IF AGC 0V and non-input condition, adjust
free run frequency to 45.75MHz.

* MITSUBISHI
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INPUT SIGNAL

SG No.

Input Signal (with 50 Q Termination)

SG1

fo=45. TSMHz Vi=00dBy 77. T8%AM (”‘5" Video modulaton )

SG2

equivalent fm=20kHz
fo=45.75MHz Vi=90dB n

SG3

f1 = 45.75MHz Vi =980dB 1

f2 = 40 + BMHz Vi = 70dB u } mixed signal

5G4

fo=45.75MHz Vi = Vaviable fm=20kHz 77.78% AM

SG5

fo = 45.75MHz Vi = Vaviable fm = 20kHz 16 % AM

SG6

fo = 45.75MHz Vi=80dB u

SG7

fo = 45.75MHz Vi= 110dB u

SG8

fo=41.26MHz Vi= 100dB u

SG9

fo=41.25MHz Vi=80dB u

SG10

fo = 45.75MHz + 5MHz Vi= 90dB i

SG11

fo=45. 75MHz +5MHz Vi=90dB pu fm=20kHz 77. T8%AM

SGi12

fi = 45.75MHz Vi=90dB u

f2.= 4525Mtz Vi = 60dB 3 J mxed sional

SG13

f1 = 45.75MHz Vi=90dB u

f2= 42.75MH Vi 60dB 1 J mxed sioml

SGi4

f1 = 45.75MHz Vi=90dB u

f2= 41,25z Vi = 60dB 3 J Med sional

SG15

f1 = 45.75MHz Vi = 90dB u
f2 = 42.17TMHz Vi =80dB u }mixed signal
fa=41.25MHz Vi=80dB u

SG16

fo = 45.75MHz Standard 10-step wave modulation
m = 87.5% Video modulation Sync chip level 90dBu

SG17

fo = 4.5MHz +25kHz dev Vi=100dB u fm =400Hz

SGi18

fo = 4.5MHz +25kHZ dev Vi =Vaviable fm =400Hz

SG19

fo=4.5MHz Vi=100dB u 30% AM fm = 400Hz

SG20

fo=45MHz Vi=100dB u

2 - 200
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, oo
[30 [ 29 izal [27; ;zsl IETEI 24 |23i ;zzl

oof

001 1

_TEST CIRCUIT 1 vce
TP9
2k 2
P10 560
—— PF |3 2 T
1 47 1
s6 T_T - - P8 4.5M
51 s5-2 LSCR|MINATOR
é 1 0.015 u GPAMC20
: 68 u L
_OTP80.47 v LJO.O'l w + 541 g; j_
4.5MH + 4Ty —3
TRAP & 22(788 T
oo TP7 3 7'_]/'7 3k -
7 70
30| 2o} [28] [27] [os] [25] [24} [23] [22] [21] [20} [19] [18] [i7
) M51366SP
1 4] 5 10 13] [14] 18]
TP; - 68 u vee - 910
3 IJ;; ﬁ;3k %68}1 7L0.2 n
0.1
o ol 50 50 TP4
otul® 001 u]
| b ;W 47 13
Sy E?gSB n 68u %
+ ;}__’ 1
L ) S1 \)2
30 o —e——o0 VCC
(Bro L(A)yo2
a7 2 A2
TEST CIRCUIT 2
vee=9Vo
1 001

|+
21| [z [f9] el [7] fie

)

M51366SP

Units Resistance : Q
Capacitance: F

L] (2] L_l 4 10 IERERTRIE!
&j IIIO Ol u
001 001 u
10k
+] Hi Hi
”ji L oo u : METER Lw?rxsn
; Lo Lo
o
Units Resistance : Q
Capacitance : F
z MITSUBISHI
ELECTRIC 2 - 201



MITSUBISHI ICs (TV)

M51366SP

PLL-SPLIT VIF/SIF

TYPICAL CHARACTERISTICS

THERMAL DERATING (MAXIIMUM RATING)
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DESCRIPTION OF PIN

4 ‘eoueloede)

U 9ouels|say  suun

aND JIS @)
AG'L A Al A W
xm_w AL N WV_% ! xe 1993 X
b .
] . |
0083 9} a5 v.m\.m%%w 181 Susz
—@D . 095 & <
159 100 L 006
in0 @ ooe ) mpuﬂ €6 |HaLLINM "LEdni o NI D3 ARA Dozoin
oianv L2y | ooz, 130 W4 YILLINIT X
- —(&)1no 03
>+ LA AG1
A 00T 1no
" 005 13a3is e 13041S ot
! oAl 01
20AHISED) . _
aNS 0OAG2)
3 VaNW
YL é% 14 AL AL p: % X
x
vl‘@ MSAHD01 ) 3 Aviad
@3 1 e
A vy D)..4AN0
wi u3LTid ¥Z'9 00z o9V 3y
Il_ E )
702 @ AL O
09A | G—— oL 185V
V_N._% W_N._ A 4 AL ooe
AEL 067
200 027 (D) _ 6L
©)ano 4In
00LS 00L v_mw
1z oy ®
] 08 XL
: N dIA
8 1N0 03aIA Jel
>+ ®
1n0 13v @D UT
@
70D L4V <
@ 2 0oL waF .
xG'L
S)O0A HIA

2 - 203

: MITSUBISHI
ELECTRIC




MITSUBISHI! ICs (TV)

M51366SP

PLL-SPLIT VIF/SIF

PRECAUTIONS FOR APPLICATION

Note: )

o Amplitude level of all AM modulated waves shall be the
. peak level of modulated waves.

® The following is used for the mixer:

25

@ With Vco coil, IF AGC 0V and non-input condition, adjust
free run frequency to 45.75MHz.
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